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APPARATUS AND METHOD FOR PACKAGING AN ELECTRODE 

Aspects of this invention relate generally to electrode storage, and more particularly 
to an apparatus and method for packaging a medical electrode, and to an electrotherapy 
5 device having an electrode. 

Modern medical electrode packaging provides a sealed electrode storage environment 
and through-wall electrical connectivity to electrotherapy devices such as external 
defibrillators. Most modern electrodes use a water-based gel to adhere the electrode to the 
skin and to provide a good conductive path between skin and electrode. Because the hydro- 

10 gels tend to gradually dry out and become ineffective, sealing of the electrode from the 

environment extends the shelf-life of the electrode significantly. Thus, electrode packaging is 
typically either a flexible, heat-sealable laminate material, or a rigid, molded plastic material, 
which serves as a moisture barrier. 

Flexible housings provide economical, simple packaging for electrodes in many 

15 instances. Electrode wiresets extend through exteriors of known flexible housings, and 

connect directly to electrotherapy devices. Electrode function or sterility, however, may be 
compromised when electrode wiresets protrude through flexible housings— for example, 
flexing may weaken the bond between the electrode wireset and the flexible material, and/or 
the flexible material may remain adhered to electrode wiresets after placement of electrodes 

20 on a patient, causing user confusion or delay. Adequately sealing areas where electrode 
wiresets extending through flexible housings may increase manufacturing costs or 
complexity. 

Rigid structures offer an alternative to flexible housings. Walls of rigid structures 
may include insert-molded electrical contacts, such as pins, which provide through-wall 

25 electrical connectivity between enclosed electrode wiresets and external electrotherapy 
devices. Although rigid housing structures may sometimes be more expensive and have 
higher manufacturing costs than flexible housings, rigid structures are often selected because 
they have been designed to enclose electrode wiresets without compromising the structures' 
seals, and they offer simple user interfaces. Rigid structures, however, may be less desirable 

30 in some applications at high altitudes, when pressures inside the structures greatly exceed 
ambient pressures, and heat-seal film, which is often stretched over structure openings, may 
be vulnerable to puncture. 
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There is therefore a need for an apparatus and method for packaging a medical 
electrode, which is adapted for use with a heat-sealable flexible enclosure material, which 
encloses the electrode wireset without compromising the enclosure seal, which enables the 
electrode to remain responsive to an electrotherapy device during storage and patient use, and 
5 which has a simple user interface. 

In accordance with one aspect of the present invention, an apparatus for packaging a 
medical electrode having an electrode wireset is provided. The apparatus comprises a 
flexible electrode wireset package having an interior connector on the inside of the package 
which is connected through the package to an exterior connector on the outside of the 

10 package. An electrode wireset can be sealed in the package with the electrode connector 

connected to the interior connector in the inside of the package. .When the exterior connector 
on the outside of the package is connected to an instrument such as a patient monitor or 
electrotherapy device, the electrode wireset which is sealed inside the package is in electrical 
communication with the instrument for testing or other analysis. When the electrode is put to 

15 use, the package is opened and the electrode can be immediately applied to the patient with 
no change in connections. That is, the electrode can remain connected to the instrument 
through the package connectors while in use. Alternatively, the electrode wireset can be 
unplugged from the interior package connector and plugged directly into the instrument, with 
the package placed away from the treatment area. 

20 A further benefit of the present invention is that the packaged electrode can be 

removed from the instrument and replaced with another electrode without the need to open 
the sealed package. Another benefit is that the electrode can be used on a different 
instrument by unplugging the exterior connector from the instrument and reconnecting it to a 
different instrument. Yet another benefit is the ability to open the package and unplug and 

25 remove the electrode from the package, then be able to immediately use the electrode with a 
different instrument if desired. 

In a described embodiment the interior and exterior connectors are attached to and 
electrically connected through a rigid plastic flange which can be readily heat-sealed in an 
opening in the wall of a flexible pouch package. This embodiment obviates the need to try to 

30 seal the seam of the package around the wires or connector of an electrode, which is prone to 
leakage and seal failure. 

FIG. 1 illustrates a medical electrode usable in connection with aspects of the present 
invention. 



WO 2005/032648 PCT7IB2004/051705 



FIG. 2 is a schematic block diagram of an external defibrillator system usable in 
connection with the medical electrode of FIG. 1, and in connection with aspects of the 
present invention. 

FIG. 3 is a partial perspective view of an apparatus for packaging a medical electrode 
5 in accordance with aspects of the present invention. 

FIG. 4 is cross-sectional side view of the apparatus shown in FIG. 3. 

FIG. 5 depicts the apparatus shown in FIGs. 3 and 4 in use with a heat-sealable 
flexible material, in accordance with aspects of the present invention. 

Turning now to the drawings, wherein like numerals designate like components, FIG. 
10 1 illustrates basic functional elements of a medical electrode 12, which may be packaged in 
accordance with certain aspects of the present invention. Electrode 12 includes a patient 
portion 13, a wireset 14 coupled to patient portion 13, and a detachably connectable electrode 
adapter 16 coupled to wireset 14. Electrode 12 may be used with an electrotherapy system, 
such as an automatic or manual external defibrillator system, or another type of 
15 electrotherapy system, such as pacing or cardiac monitoring systems. 

A schematic block diagram of an external defibrillator system 200 that uses electrode 
12 is depicted in FIG. 2. Defibrillator system 200 includes an energy source 202, which 
provides voltage or current pulses. A controller 204 operates an energy delivery system 206 
to selectively connect and disconnect energy source 202 to and from one or more electrodes 
20 12 electrically attachable to a patient 208. Defibrillator system 200 may further include 
elements (not shown) such as user input and/or output devices or displays, memories, or 
computer-executable instructions implemented in software, firmware, hardware or a 
combination thereof. 

A signal path between defibrillator 200 and electrode 12 is provided via electrode 
25 interface 210, which may form part of, or be separate from, defibrillator system 200. 

Electrode interface 210 includes, at least in part, areas for receiving electrode adapter 16 and 
an energy delivery connector 211 (which may be, for example, an electrical plug), and further 
includes apparatus 10 configured in accordance with aspects of the present invention 
(discussed further below). 
30 Apparatus 10 is shown in partial perspective view in FIG. 3, and in more detail in 

cross-sectional side view along line IV-IV in FIG. 4. Referring to FIG. 3, apparatus 10 is 
adapted for use with a heat-sealable flexible material 32, which has an interior side 34 (shown 
in cut-away view in FIG. 3) and an exterior side 36 (not visible; shown in FIG. 5 and 
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discussed further below.) Material 32 is preferably arranged in laminate form, having at 
least three layers. A top layer is comprised of a non-conductive material with good 
printability such as polypropylene. A second layer is comprised of a moisture barrier, such as 
aluminum foil and/or low-density polyethylene. A bottom layer is comprised of a heat- 
5 sealable material such as polyethylene. A heat-sealable flexible laminate material 32 suitable 
for use with apparatus 10 is commercially available from Cadillac Products, Incorporated in 
Troy Michigan. Material 32 could alternatively be comprised of two layers, including a 
moisture barrier layer and a heat-sealing layer. The layers may also be arranged in a different 
order. 

10 Referring to FIG. 4, apparatus 10 includes a housing 20 having two sides. A first 

housing side 18 defines an electrode connection region 28, which is sized to receive at least a 
portion of electrode 12, such as electrode adapter 16. A second housing side 19 defines a 
medical device connection region 29, which is sized to receive at least a part of a medical 
device, such as energy delivery connector 211 from defibrillator system 200 (shown in FIG. 

15 2). As shown, housing sides 18, 19 have partially open polyhedrous configurations, although 
housing sides 18 and 19 may assume any desired geometric configurations. Housing 20 is 
preferably an integral, molded plastic device, but may be formed of a plurality of 
interconnected parts of any suitable material. 

A sealing surface 22 having two sides 24, 26 is coupled to housing 20. As shown, 

20 sealing surface side 24 is coupled to first housing side 18, and sealing surface side 26 is 
coupled to second housing side 19, Sealing surface 22 also has an attachment area 23, for 
attaching sealing surface 22 to one or more laminate layers of heat-sealable flexible material 
32 (shown in FIG. 3). Attachment area 23 preferably extends outside of a perimeter of 
housing 20, but may be interposed between housing sides 18, 19. Sealing surface 22 is 

25 preferably a planar plastic flange, integrally formed with housing 20, but may be constructed 
separately from housing 20 and attached thereto in any suitable fashion. 

Referring now to both FIG. 3 and FIG. 4, at least one signal conductor 27 having one 
end 30 arranged in electrode connection region 18, and another end 31 arranged in medical 
device connection region 31, is operable to provide a signal path traversing heat-sealable 

30 flexible material 32. Signal conductor 27 is preferably an electrical conductor, such as a pin 
connector, insert-molded into housing 20, but may be any device now known or later 
developed capable of causing electrical signals, or representations thereof, to traverse heat- 
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sealable flexible material 32. Signal conductor 27 may be disposed in housing sides 18, 19, 
heat-sealable flexible material 32, and/or sealing surface 22. 

FIG. 5 depicts apparatus 10 in use with heat-sealable flexible material 32, in 
accordance with certain aspects of the present invention. As shown, side 19 of housing 20 is 
5 disposed on exterior 36 of heat-sealable flexible material 32. Two signal conductors 27 are 
arranged in medical device connection region 31 (partially visible). Housing side 18 (not 
visible) is disposed on interior 34 (also not visible) of heat-sealable flexible material 32. 

Apparatus 10 is preferably inserted into a keyed, die-cut hole in material 32, and 
housing 20 is preferably attached to material 32 by heat-sealing sealing surface 22 to one or 

10 more surface(s) of laminates defining interior 34 and/or exterior 36 of material 32. Sealing 
surface 22, however, may also be attached in other ways — by application of hot-melt 
adhesive or double-sided adhesive tape, or ultrasonic welding, for example. A zone 38, 
preferably on a perimeter of material 32, is heat-sealable to form a container for storage of 
electrode 12. For example, material 32 may be folded and sealed at zone 38, to form a sealed 

15 pouch-type container, with interior 34 forming the inside of the container Apparatus 10 may 
be automatically inserted in material 32 before pouches are formed, at the sheet-stock stage, 
or may be installed after storage pouches or containers are formed from material 32. 

After housing 20 has been attached to heat-sealable flexible material 32, and after at 
least one signal conductor 27 having ends 30, 31 is arranged in electrode connection region 

20 18 and medical device connection region 3 1, respectively, to provide a signal path traversing 
material 32, then one or more electrodes 12 may be arranged in electrode connection region 
18, in such a manner as to be responsive to end 30. For example, when signal conductor 27 is 
an electrical connector, such as a pin, electrode adapter 16 may be detachably coupled to the 
pin. Patient portion 13 and wireset 14 are preferably disposed relative to side 34 of material 

25 32 — preferably enclosed in a container formed at least in part by interior 34. The container 
may be hermetically sealed for electrode storage or transport. 

Communication between defibrillator 200 and packaged electrode 12 may be 
established via apparatus 10 when a portion of a medical device, such as energy delivery 
connector 211, is arranged in medical device connection region 19 and coupled to one more 

30 signal conductors 27. Thus, when an electrode 12 is packaged in accordance with aspects of 
the present invention, and when the medical device is coupled to signal conductors in region 
31, in such a manner that the signal path traversing material 32 is operational, electrode 12 
remains responsive to the medical device during shipping, storage or use. 
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For example, communication may be established between packaged electrode 12 and 
a medical device for purposes of testing the functionality of electrode 12 while the medical 
device is in standby mode, and the medical device and/or electrode 12 may be enabled to 
alarm if a problem is detected. 
5 In another example, communication between packaged electrode 12 and the medical 

device may be used to monitor other parameters of interest, such as interior environmental 
conditions of electrode 12, or packaging thereof. Additional connections, such as signal 
conductors 27, could be used to facilitate monitoring such additional parameters. 

In a further example, apparatus 10 may provide communication between the medical 

10 device and packaged electrode 12 during normal operation of the medical device in 

connection with patient therapy. In the case of defibrillator 200 (shown in FIG. 2), electrode 
12 may be placed patient 208 without detachment of electrode adapter 16 from apparatus 10, 
and defibrillator 200, may continue to provide/receive electrical communication and 
information to/from electrode 12 via apparatus 10 during patient treatment and monitoring, 

1 5 without further user intervention. 

Continuing to refer to FIG. 2, in a still further example, when electrode adapter 16 is 
detached from apparatus 10, electrode adapter 16 may be re-attached to apparatus 10, or may 
be attached directly to another device, such as another electrotherapy device (not shown) for 
use in care of patient 208. 

20 Thus, apparatus 10 provides flexible manufacturing/assembly, a simple user interface 

that reduces set-up time to a minimum, and usability with heat-sealable flexible materials that 
enclose electrode wiresets without compromising enclosure seals. Electrodes packaged using 
apparatus 10 remain responsive to electrotherapy devices, and may be monitored for 
functionality and used for patient therapy without interruption of connection from the 

25 electrotherapy device. 

The embodiments) depicted and described herein are meant to be illustrative in 
nature, and it will be understood that housings of any shapes and sizes may be designed using 
the principles set forth herein, and used for various commercial and consumer applications. It 
will also be understood that aspects of the invention are not limited to the specific 

30 embodiments described above, that other and further forms of the invention may be devised 
without departing from the spirit and scope of the appended claims and their equivalents, and 
that aspects described and claimed herein are to be accorded the widest scope consistent with 
the principles and features disclosed herein. 



